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ABSTRACT A new method of assessing the continuity of traits indepen-
dent of their stability is proposed that is based on Brunswik’s lens model of
person perception. The method is applied to the continuity of shyness be-
tween preschool age and adulthood. A sample of 108 children (observed at
age 4 and again at age 6) and a sample of 70 university students were video-
taped in conversations with adult strangers. Detailed coding of 17 different
behaviors revealed a highly similar rank order of their validity coefficients for
parental reports of children’s shyness, self-reports of students’ shyness, and
observer judgments of both children’s and students’ shyness, even after con-
trolling for differences in the behaviors’ reliability. These findings suggest that
the construct of shyness shows a strong continuity from preschool age through
adulthood. The proposed methodology can also be applied to the continuity of
emotional states or to the cross-situational generality of traits and states.

INTRODUCTION

In the last two decades, numerous studies have found that interindivid-
ual differences in behavior show an increasing temporal stability with
increasing age as evidenced by increasing correlations over retest in-
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tervals of equal length. Although the stabilities vary according to the
particular trait and the method of observation, in most cases stability
coefficients for comparable retest intervals are very low during infancy
and increase over time until high stabilities are reached in adulthood
(see Moss & Susman, 1980, and Conley, 1984, for reviews). For ex-
ample, predictions of preschool children’s IQ from traditional measures
of infants’ IQ seldom have overcome the .30 barrier (Kopp & McCall,
1980), whereas Wilson (1983) found a continuous increase of the 1-year
stabilities of IQ from .74 (ages 2 to 3) to .90 (ages 8 t0 9).

Recently however, studies have found surprisingly high correlations
between highly aggregated measures of infants’ visual attention and
preschool [Q (e.g., .60 between visual attention at age 6 months and the
Stanford-Binet 1Q at age 3; Bornstein & Sigman, 1986; Rose, Feldman,
& Wallace, 1988). This discrepancy between the old and the new sta-
bility data for tests that are considered to measure intellectual capacity
points to a chronic problem of the interpretation of stability coefficients.

The stability of observed interindividual differences in behavior con-
founds the continuity of the construct underlying the behavior and the
stability of the individual differences in this construct. A construct is
continuous between two points in time if the construct can be operation-
alized by the same behaviors at both time points. Thus, these behaviors
have the same construct validity at both assessments (see MacCorquo-
dale & Meehl, 1948, for the distinction between constructs and em-
pirical indicators, and Cronbach & Meehl, 1955, for the concept of
construct validity).

Kagan (1980) called this concept of continuity “homotypic conti-
nuity” and distinguished it from “heterotypic continuity” where the
empirical indicators of the same construct change over time, and from
“discontinuity” where the construct itself applies to one point in time
but not to the other. The distinction between heterotypic continuity and
discontinuity is a matter of theoretical decision rather than of empirical
investigation because in empirical studies constructs are always opera-
tionalized in terms of some observables. Thus, for empirical studies
of the continuity of traits it suffices to draw a distinction between con-
tinuity (homotypic continuity sensu Kagan) and discontinuity (hetero-
typic continuity or discontinuity sensu Kagan).

If the observed stability is high, it can be safely concluded that the
construct is continuous and that the stability of the individual differ-
ences in the construct is high. However, if the observed stability is low,
this might be due to either a change of the rank order of individuals in
the construct or to a discontinuity of the construct.
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Low stabilities of interindividual differences in behavior have most
often been interpreted as an instability at the construct level, particu-
larly if a high internal consistency and a high short-term stability of
the behavioral indicators have been demonstrated. However, this dem-
onstration does not guarantee high construct validity and hence cannot
exclude the alternative interpretations that the low observed stability
was in fact due to a low construct validity of the assessments at one
or both measurement points, or to a discontinuity of the construct.
For example, traditional intelligence tests for infancy meet the require-
ments of internal consistency and short-term retest stability, but it can
be claimed that their construct validity for intelligence is poor because
visual attention proved to be clearly superior in predicting preschool
age 1Q.

The aim of the present study is to demonstrate that psychology can
profitably move beyond hunting for ever-higher stabilities by enlarging
the range of questions that are asked about the stability of person-
ality traits. The continuity of a trait can be studied independently of
the stability of the trait. Such an approach provides a firmer base for
operationalizations of the same trait at different ages, and for the study
of stability.

An early approach to the question of continuity was presented by
Emmerich (1964), who defined continuity as the temporal constancy of
the factorial structure of a large item pool. If the factor structure remains
the same, each factor may be regarded as reflecting a dimension of
personality that is continuous over time. Emmerich (1964) interpreted
changes in the percentage of variance accounted for by a particular
factor as the emergence or decline of this factor. More straightforward
are recent approaches of testing the temporal constancy of a particular
factor structure by confirmatory factor analysis or structural modeling
techniques (see Hertzog & Schaie, 1986, for an application of LISREL
to the continuity of the factor structure of intelligence in adulthood).

In these approaches, the continuity of a construct is defined in terms
of the relations between this construct and other constructs. The prob-
lem is that these relations will change if only one of the constructs is
discontinuous. If the relations are very stable over time, the continuity
of all constructs can be taken for granted; but if they are unstable, it can
be difficult or even impossible to decide which constructs’ discontinuity
caused the instability of the nomological network.

The approach of the present study is radically different from this
traditional way of conceptualizing continuity. Constructs are not re-
constructed from intercorrelations of empirical indicators. Instead, a
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Figure 1
A Lens Model of the Continuity of the Expression and Impression of
Traits in Terms of a Sample of Behaviors By, ..., B,

construct is defined and measured separately from behavior by some
criterion measure. This criterion measure is correlated with frequency
or intensity measures of many behaviors. The behaviors are not exclu-
sively selected for high correlations with the criterion. Instead, behav-
iors are sampled “representatively,” that is, in a way that represents the
whole continuum from very valid to completely invalid behaviors. The
temporal stability of the rank order of the validity coefficients of these
behaviors reflects the continuity of the construct.

This approach to the continuity of personality traits follows the per-
spective of functional probabilism (Brunswik, 1955, 1956). Although
Brunswik himself did not apply this approach to person perception,
Heider (1958), Scherer (1978), and Asendorpf (1990a) did (see also
Petrinovich, 1979, for a general discussion of functional probabilism).
Figure 1 presents a general model of the continuity of personality traits
that draws heavily upon Brunswik’s lens model of perception.

It is assumed that the expression of a trait in behavior is reflected
by relations of different strength with the intensity or frequency of be-
haviors that can be observed in trait-relevant situations. The strength
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of the relations between the behaviors and the trait can be measured
by validity scores (e.g., correlations). Thus, the expression of a trait in
behavior is represented not by a few highly valid indicators but rather
by the validity structure of a whole sample of behaviors. The behaviors
serve as “distal cues” (Brunswik, 1956) for the behavioral analysis of
the trait which is based on objective coding of behavior.

Also, the behaviors serve as distal cues for the impression of naive
observers who infer a trait judgment from some of these behaviors.
Thus, the behaviors may also be ordered in terms of their saliency
scores for this trait judgment. The terms “expression” and “impres-
sion” are used here because they express the symmetry of these two
concepts and because they are frequently used in lay psychology in
similar contexts. Brunswik (1955, 1956) preferred the more artificial
terms “externalization” and “inference” in his work, probably because
at his time “expression” and “impression” were used in a quite sloppy
sense in the German “Ausdruckspsychologie” (psychology of expres-
sion; see Asendorpf & Wallbott, 1982, for a review). Today there is no
need of avoiding these terms anymore (see, e.g., Asendorpf, 1990a,
and Zivin, 1985, for modern concepts of expression and impression).

In Figure 1, the validity scores p,y, .. .. p,, and the saliency scores
q:1, - - -, qrn Of a sample of n behaviors are contrasted for the same trait
at two different points, r = 1,2, in time. The stability of the validity
scores between these two points in time is regarded as a measure of
the continuity of the expression of the trait. Accordingly, the tempo-
ral stability of the saliency scores is considered to be a measure of
the continuity of the impression of the trait. The two time points refer
to different ages of individuals whose trait expression or impression is
evaluated for continuity.

This very general model of the continuity of personality traits must
be specified in three respects in order to be applicable in empirical
studies. First, it must be decided how traits are measured independently
of their expression in behavior. The answer depends, of course, on the
type of trait under study. Any characteristic of a person may be used
as a trait criterion, such as self-ratings or ratings of knowledgeable in-
formants, but more “objective” characteristics of individuals, such as
genetic dispositions or physiological response tendencies, also may be
used. It is only necessary to ensure that the criterion measure is assessed
independently of the behaviors included in the model. If ratings serve
as the trait criterion, the distinction between expression and impression
is reduced to the fact that these ratings reflect global judgments that are
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obtained independently of the behavioral assessment and hence depend
only indirectly on these behaviors, whereas the impressions depend on
them directly.

Second, the behaviors must be carefully sampled. Psychologists are
well aware that subject sampling is crucial for the results obtained, but
they often pay much less attention to the fact that the same is often
true for the sampling of situations and behaviors (Brunswik, 1956, was
one of the first who acknowledged this point). It is easy to misuse the
present model if the behaviors are selected without care or in a way that
artificially increases or decreases continuity.

Continuity as defined in the present model depends strongly on the
variance of the validities of the behaviors for the trait, or on the vari-
ance of the saliencies of the behaviors for the trait judgment. These
variances could be artificially increased by adding to each highly valid
expression the inverted, but otherwise identical, variable. For example,
if the percentage of speech correlates .50 with the trait criterion, one
might also include the percentage of silence into the list of behaviors,
although this behavior correlates — 1 with the percentage of speech; this
redundant addition will artificially increase the variance of the validities
and hence also the continuity of the trait expression. Also, the variance
of validities could be artificially decreased by neglecting highly valid
behaviors, or by adding many completely invalid behaviors. Just as the
stability coefficients for individual differences vary with the selection of
individuals, the continuity coefficients of the present model vary with
the selection of both individuals and behaviors.

Third, the validities and saliencies of behaviors partly depend upon
the degree to which the behaviors reliably reflect interindividual dif-
ferences. The reliability of a behavioral indicator of a trait is an upper
limit of the validity of the indicator for this trait. If the behaviors vary
greatly in their reliability, the temporal stability of this variation affects
the continuity of the expression and impression of the trait. If the differ-
ences in reliability are highly stable over time, trait continuity will be
inflated; if they show negative correlations over time, continuity will be
underestimated. Thus, the reliability differences among the behaviors
and their possible influence on trait continuity must be evaluated.

To summarize, two major aspects of the continuity of a trait are
distinguished here: the temporal stability of the validity coefficients
of behavioral indicators of this trait, and the temporal stability of the
saliency of these indicators for the impression formation about the trait.
Note that this approach to trait continuity can also be applied to the con-
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tinuity of emotional or motivational states, or to the cross-situational
generality of traits and states.

In the present study, the model of continuity developed so far was ap-
plied to the trait of shyness. Shyness seemed to be a good candidate for
applying the model because (a) shyness appears to be a major dimen-
sion of personality both among young children and among adults of all
ages (see Jones, Cheek, & Briggs, 1986), (b) shyness is a personality
trait that is deeply rooted in lay psychology and hence easy to assess
in terms of self- and other-ratings (see Jones, Briggs, & Smith, 1986,
for the strong convergence of different shyness scales), and (c) shy-
ness is an easily observable trait and hence high in terms of self-other
agreement (see Funder & Colvin, 1988, for empirical evidence for the
influence of trait observability on self-other agreement). A high validity
of the judgment of others is particularly important if, as in the present
study, traits are assessed in early childhood when valid self-ratings of
personality cannot be obtained.

An ideal empirical test of the continuity of shyness between child-
hood and adulthood requires comparison of the reactions accompanying
shyness in preschool children with their reactions as adults by apply-
ing exactly the same method of behavioral analysis to their behavior in
exactly comparable situations. The present study does not fully meet
this ideal because it consists of reanalyses of existing studies (Asen-
dorpf, 1987, 1990b) that refer to similar observational settings and even
identical methods of behavioral analysis but that originally were not
designed to test the continuity of shyness.

Ideally, the same subjects should be studied. However, this would
require a longitudinal study in which the same methods of behavioral
analysis would have been applied to a time span of 20 years. Alter-
natively, independent samples can be used for different ages. If a high
continuity is found, the variation of the subject sample even increases
the strength of the results. The present study is based on a mixed design.
The continuity of shyness was evaluated by comparing a longitudinal
sample of children, who were assessed both at age 4 and at age 6, and
a different sample of university students (average age, 23 years).

As was pointed out above, the sampling of behaviors is crucial for
applications of the proposed model of continuity. In the present study,
subjects’ speech, gaze, and body movement were systematically ob-
served because a literature review of the behavioral expression of shy-
ness suggested that in each of these three nonverbal domains some
variables would be related to shyness (Asendorpf, 1990a). However,
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not only behaviors that were expected to be valid for shyness were
analyzed within these nonverbal domains. Instead, each domain was
systematically sampled by categorizing all possible behaviors in the
domain into disjunct and exhaustive classes. For example, rather than
selecting subjects’ percentage of silence as the most promising indi-
cator from the domain of speech, speech behavior was systematically
sampled by distinguishing four states of speech (cross-classification of
subjects’ and partners’ speech vs. no speech). Furthermore, one addi-
tional variable that seemed to be a particularly powerful predictor of
shyness was added to this list: the latency until the first spontaneous
(unsolicited) utterance to a partner (see Daly, 1978; Kagan, Reznick,
& Snidman, 1987).

These behavioral indicators of shyness were correlated with self-
ratings of shyness (for students) and parental ratings of shyness (for
preschool children) that were obtained independently of the behavioral
assessment. It was necessary to apply different criterion measures of
shyness because self-ratings of preschool children lack validity. Finally,
the continuity of the impression formation of naive adult observers
about the shyness of children and adults was analyzed by correlating
their judgments of shyness with the behaviors selected for the study.

METHOD
Subjects

Two samples are compared in this study. A sample of 108 children born be-
tween August 1980 and July 1981 was observed at the age of 3;5-4;5 years
(M = 3; 11 years), and 2 years (=2 months) later at the age of 5;5-6;5 years
(M = 5; 11 years). This sample was part of the Munich Longitudinal Study
on the Genesis of Individual Competencies (LOGIC), which follows a rather
unbiased sample of children of the Munich area in terms of 1Q and social class
(see Asendorpf, 1990b; Weinert & Schneider, 1989). Of the 108 children (58
boys, 50 girls), 88 were observed at the first assessment, 90 at the second
assessment, and 70 at both assessments.

The adult sample consisted of 70 subjects age 19 to 32 years (M = 23 years;
35 males, 35 females) who were selected from a sample of 307 university
students from the upper quartile and the lower tercile of a shyness self-rating
scale (see below). Thus, this sample was biased toward high and low shyness.
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Observational Settings

Both children and adults were observed during a conversation with an adult
stranger who was trained to react in a standardized way to the subjects. All
conversations took place at a table in the same room, were videotaped through
a one-way mirror, and involved the same female stranger for all 4-year-olds,
another female stranger for all 6-year-olds, the same female confederate for
all female students, and the same male confederate for all male students; these
confederates pretended to be subjects in the study.

For the children, the conversation started with a pre-interaction period dur-
ing which the stranger responded to initiation attempts of the child but did not
actively approach the child. This procedure was aimed at inducing stranger
anxiety. If the child did not initiate a conversation with the stranger within
3 minutes, the stranger tried her best to involve the child in a conversation.
In any case, there was a pre-interaction period of 0 to 3 minutes until either
the child or the stranger initiated the conversation, and an interaction period
of 2 minutes following this first initiation (see Asendorpf, 1990b, for more
details).

For the students, the conversation started with a waiting period of 3 min-
utes during which both partners ostensibly waited for the “real experiment”
without an experimenter being present. Following this situation, which was
aimed at inducing stranger anxiety, the experimenter set up a video camera in
the room and instructed both partners to get to know each other in order to
evaluate their partner’s personality later on in a questionnaire. Subsequently,
the experimenter left the room for 3 minutes. This procedure was aimed at
inducing social-evaluative anxiety (see Asendorpf, 1987, for more details). All
situations of all three assessments were videotaped.

Measures

Criterion measures of shyness. The parent who accompanied the child in the
Institute (nearly always the mother) answered a questionnaire which contained
4 items to be rated on a 7-point scale (“never” to “always™) that referred
to shyness toward adult strangers (e.g., “My child is shy toward unknown
adults”). These 4 items were randomly distributed among 44 other items of the
same response format. The internal consistency of this shyness scale was very
high (Cronbach’s a = .95 for the 4-year-olds and .93 for the 6-year-olds); the
2-year stability was also high (r = .70, n = 70).

About 2 months before the observation, the students answered a question-
naire which contained 4 items to be rated on the same 7-point scale that was
also used for the parental ratings. These items referred to shyness toward adults
(e.g., “I feel shy in the presence of others”; see Asendorpf, 1987, for all
items). These 4 items were randomly distributed among 44 other items of the
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same response format. The internal consistency of this shyness scale was high

(Cronbach’s @ = .79). Thus, the parental scale and the student scale were
quite comparable.

Observer ratings of shyness. All videotapes of an assessment were presented to
the same group of observers. Different students served as observers for differ-
ent assessments (four observers for the 4-year-olds, two for the 6-year-olds,
and three for the students). The observers rated the subjects’ shyness after each
minute of recording on a 7-point scale (“not at all” to “very much™) labeled
“shy-inhibited.” For children, the observers watched the 2 minutes of inter-
action following the first initiation; for students, they watched all 6 minutes of
interaction. All observer ratings were averaged, yielding one shyness score per
subject and observer. These scores showed a high inter-observer agreement
(Cronbach’s a = .97 for the 4-year-olds, .89 for the 6-year-olds, and .84 for
the students). The mean of the shyness scores of all observers served as the
observer rating of shyness.

Behavioral coding. The recordings presented to the observers were coded
by different students for the onset and offset times of the following vari-
ables: speaking by the subject, speaking by the subject’s partner, the subject’s
gazing at the partner, self-adaptors of the subject (touching one’s face or neck
with one’s hand), and illustrators of the subject (hand movements illustrating
speech) (see Ekman & Friesen [1972], for a discussion of hand movements).
Because the measures of gazing and hand movements were of limited success
for predicting shyness among the 4-year-olds, gazing and hand movements of
the 6-year-olds were not coded; therefore the behavior sample for the 6-year-
olds is somewhat restricted. Because illustrators were very rare among the
4-year-olds, they are not considered in the present analysis.

All codings were done on a microcomputer that was synchronized with the
video recorder by an interface. Thus, onset and offset times were simply coded
by pressing a button. Speech was monitored continuously in the normal play
mode of the video recorder. Coding times were corrected for the mean reaction
time of the coder (0.4 seconds) that had been determined by a comparison of
one full coding protocol, with the coding times determined exactly by slow-
motion analysis. Gazing and self-adaptors were always coded by slow-motion
analysis. Thus, all coding times referred to the same time base, and codes of
different coding systems could be combined.

The onset and offset times were transformed into interval codes with an
interval length of 0.3 seconds. From these time sequences, the frequencies
and durations of each code, as well as of combinations of different codes, were
computed, and the frequencies were transformed into mean lengths (mean
length = duration/frequency) because for conversational behaviors, mean
length seems to be more meaningful than frequency (see Duncan & Fiske,



Continuity of Shyness 63

1977). The subjects’ and their partners’ on-off patterns of speech as well as
subjects’ speech and gazing were systematically combined, yielding the fol-
lowing codes: speaking alone, listening, silence, double-talk, gazing during
speaking, and gazing during silence. Thus, the measures of gaze were not
intrinsically related to the measures of speech.

In addition to these “content-free” codings of nonverbal behavior, an addi-
tional behavior was coded that depended upon the verbal content of subjects’
speech. For each subject, the latency to the subject’s first spontaneous (unso-
licited) utterance was determined because this behavioral measure seems to be
a particularly powerful indicator of shyness (see Introduction). For children,
these latencies were approximately normally distributed except for a strong
ceiling effect (the maximum latency of 300 seconds was obtained by 41% of
the 4-year-olds and by 12% of the 6-year-olds). Therefore, correlations with
these latencies were corrected for this ceiling effect (see Alliger, Hanges, &
Alexander, 1988). For students, the latencies showed no ceiling effect.

RESULTS
Intercoder Agreement

In addition to the main coders who coded all tapes of an assessment
either for speech, for gaze, or for self-adaptors, a second student in-
dependently coded 9% to 10% of the tapes of each assessment. The
main coders did not know which of their tapes would be selected for
this reliability check. Intercoder agreement was evaluated based on the
interval codings generated by the two coders for the same material.
Table 1 presents the intercoder agreement for the three assessments and
the three coding systems.

Table 1 indicates that the codings were reliable; in each case, they
exceeded the conventional criterium of k = .60. The relatively low «
of the coding of the very young children’s speaking, as compared to
the other ks or to the percentage of agreement, appeared to be due to
the short mean length of speech of these children (0.6 seconds on aver-
age) that made the coding of speech more susceptible to reaction time
errors.

The reliability of the latency to children’s first spontaneous utter-
ance was determined by having this latency coded by a second coder
for 30 subjects of each assessment, and by correlating the two codings
across subjects. After correcting children’s data for the ceiling effect
(see Method section), these correlations were satisfactory (.93 for the
4-year-olds, .94 for the 6-year-olds, and .84 for the students). The cor-
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Table 1
Intercoder Agreement
Children Students
4 years 6 years 19 to 32 years

Behavioral coding % K % K % K
Speaking by subject 94 .63 95 .69 93 .81
Speaking by partner 88 .69 90 1 92 .80
Gazing by subject 95 1 — — 96 .92
Seif-adaptors by subject 99 .93 — — 99 .98

Note. % refers to number in agreement/(number in agreement + number in disagree-
ment); k is Cohen’s Kappa.

relation for the students was lower because the variance of the latencies
was much smaller (maximum 90 seconds).

Short-Term Stability of Behaviors

The short-term stability of each behavior was determined by computing
Spearman rank order correlations between the first half of each situation
with the second half, and by applying the Spearman-Brown formula
to these correlations (split-half reliability). Spearman correlations were
used because some of the measures had highly skewed distributions
which inflate Pearson correlations and Cronbach’s «. Obviously, the
latency measure could not be evaluated for short-term stability.

Table 2 presents the short-term stability of the behaviors in terms of
their split-half reliability (except for the latency scores, for which no
reliability could be determined). Table 2 indicates that the reliabilities
varied considerably both within and between assessments. Mean reli-
abilities were .53 (4-year-olds), .45 (6-year-olds), and .64 (students).
These reliabilities may underestimate true reliability for children be-
cause they are based on two situations of only 1 minute of duration.
The longer observation periods, as well as the extreme group selection
of subjects, might explain the higher reliability for the students.

For the present type of analysis, the mean level of reliability is less
relevant than differences among the reliabilities of the measures and
the stability of these differences between different age groups. This
stability was evaluated by computing Spearman correlations between
the three columns of Table 2. The correlation between the reliabili-
ties of children was high (.74, p < .04), whereas the two correla-
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Table 2
Reliabilities of Individual Differences
in Children’s and Adults’ Behavior

Split-half reliability®

Children Students

Behavioral measures 4 years® 6 years® 19 to 32 yearsd
Percentage speaking alone .84 .66 52
Mean length speaking alone .55 .34 73
Percentage listening .25 .40 25
Mean length listening 33 35 43
Percentage silence .52 .46 .80
Mean length silence .63 .60 1
Percentage double-talk® 70 .48 .84
Mean length double-talk .28 .30 .44
Percentage gazing during speaking 31 — .84
Mean length gazing during speaking .70 — .68
Percentage gazing during silence 73 — .80
Mean length gazing during silence .27 — .59
Mean length gaze aversion during

speaking .67 — 172
Mean length gaze aversion during

silence .78 — 12
Percentage self-adaptors .56 — .63
Mean length self-adaptors .29 — .54

a. Spearman-Brown-corrected Spearman correlations between first half and second
half of conversation.

b. N = 88.
c. N =91,
d. N =170.

e. Percentage of observation time when both partners were speaking at the same time.

tions between students’ and children’s reliabilities were positive but not
significantly different from zero (.41 for the 4-year-olds; .31 for the
6-year-olds). Thus, reliability differences between the behavioral mea-
sures were stable within childhood but unstable between childhood and
adulthood.

Continuity of the Expression of Shyness

Table 3 presents the correlations between the behavioral measures and
the criterion measures of shyness for the three age groups. Table 3
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Table 3
Behavioral Correlates of Shyness in Children and Adults

Children Students
4 years® 6 years® 23 years©

Behavioral measures rd Rank® rd rd Rank®
Latency to first spontaneous

utterance .64%** 1 S50%** AOFF* 1
Percentage speaking alone =55k 17 —.50%*%%  — 40%F* [T
Mean length speaking alone —.14 10 —.45%%* — 11 10
Percentage listening -.21 14 -.26% —-.09 9
Mean length listening 17 5 —.21% .07 5
Percentage silence S5#xx 3 A5FFX AFEEE )
Mean length silence S9xxEk ) AL EEE 38®* 3
Percentage double-talk! —.40%*Fx 16— 37FkF — 33xx 15
Mean length double-talk —.15 13 —.16 -.14 14
Percentage gazing during

speaking —.09 8 — —.13 13
Mean length gazing during

speaking —.01 7 — -.07 8
Percentage gazing during

silence —.35%* 15 — —.35%* 16
Mean length gazing during

silence —.11 9 — .04 7
Mean length gaze aversion

during speaking —.15 12 — .05 6
Mean length gaze aversion

during silence J9xxx 4 — 31F 4
Percentage self-adaptors —.14 11 — —.11 12
Mean length self-adaptors .16 6 — —.11 11
a. N = 88.
b. N =90.
c. N =70.

d. Spearman correlations with parental scale (children) or with shyness scale (students)
except for children’s latencies, for which Pearson correlations are reported that were
corrected for the ceiling effect in the latencies; see Method section.

e. Rank of correlation among all behaviors.

f. Percentage of observation time when both partners were speaking at the same time.
*p < .05

*4p < .01

*rxp < .001.
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shows a pattern of correlations that was highly consistent across the
three age groups. The most powerful predictor of shyness for all age
groups was the latency to the first spontaneous utterance. Second came
the mean length or the percentage of silence in the dyadic conversations.
Similarly predictive, but inversely related to shyness, was the percent-
age of subjects’ speech. Less predictive for shyness were the percentage
and the mean length of gaze aversion during silence (but not during
speech) and, inversely related to shyness, the percentage of double-talk
and the percentage of gazing during silence. Note that, for the ques-
tion of continuity, it is irrelevant which of these differences within age
groups were significant. What is important here is the similarity of the
rank order of behaviors across age groups.

If the 17 variables are compared across age in terms of the signifi-
cance of their validity coefficients for shyness, the significance pattern
for 4-year-olds and for university students was identical. However, this
identity does not necessarily speak to the issue of continuity. In fact,
the significance of a validity coefficient or the significance of cross-age
differences in validity coefficients is irrelevant for the question of con-
tinuity. Continuity refers to the cross-age similarity of the within-age
rank order of validity coefficients, and this similarity is independent
of age differences in the mean level of (positive or negative) validity
coefficients.

Continuity of the Impression of Shyness

Table 4 presents the correlations between the behavioral measures and
the observer ratings of shyness for the three age groups. Again, the cor-
relations were often consistent across age groups, although there were
also some inconsistencies between 4-year-olds and students for mea-
sures of gaze and self-adaptors. Obviously, some of the correlations
were higher than the comparable ones of Table 3 because the observers
based their judgment on the very behavior that was also used for coding.
Less obvious is the fact that only the shyness-related speech measures
showed consistently higher correlations with the impression of shyness;
thus, observers apparently relied particularly on speech cues in their
judgment.

The rank order of the behavioral measures in terms of their predic-
tive power for the observers’ impression of shyness was similar to the
one found for the expression of shyness, with two exceptions. First, the
latency measure was highly correlated with the observers’ impression
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Table 4
Behavioral Conrelates of Adults’ Impressions of
Children’s and Adults’ Shyness

Children Students
4 years*® 6 years® 23 years®

Behavioral measures rd Rank ¢ rd rd Rank*®
Latency to first spontaneous

utterance B 1 JTTEEE T
Percentage speaking alone ~ —.81*** 17 —.1¥¥*  — 66FF* 17
Mean length speaking alone —.39** 15 —.58%*k*  — 3]kx 15
Percentage listening -.03 8 —.32%* .00 9
Mean length listening J5%kxx 6 —20%% .08 5
Percentage silence S9xE* 3 .64 ** N X ol 1
Mean length silence JrEEE 2 N G S8Fxk 2
Percentage double-talk! —.69*** 16 —.G2%F*  — 3Dx 16
Mean length double-talk -.03 9 -2 -.09 11
Percentage gazing during

speaking —.24 13 — .04 7
Mean length gazing during

speaking -.19 12 — —-.12 12
Percentage gazing during

silence —.14 11 — —.23 14
Mean length gazing during

silence 12 7 — 13 4
Mean length gaze aversion

during speaking —.38** 14 — .00 8
Mean length gaze aversion

during silence A9¥xE 4 — .05 6
Percentage self-adaptors —.13 10 — —.05 10
Mean length self-adaptors A44%* 5 - —.16 13
a. N = 88.
b. N = 90.
c. N =170.

d. Spearman correlations with observer ratings of shyness except for children’s laten-
cies, for which Pearson correlations are reported that were corrected for the ceiling
effect in the latencies; see Method section.

e. Rank of correlation among all behaviors.

f. Percentage of observation time when both partners were speaking at the same time.
*p < .05

**p < .01

*xkp < .001.
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for children but not for adults, whereas it was the most powerful predic-
tor for the shyness criterion of both children and adults. The comparably
low correlation with the observer ratings for students is not surprising
because children’s latency to their first unsolicited utterance was highly
variable, covering the whole observation period of 2 minutes, whereas
students’ latency varied between O seconds and 90 seconds, with a
mean of 15 seconds, and hence influenced the observers’ judgment only
during the first seconds of an observation period of 6 minutes.
Second, the mean length of subjects’ speech was related to the
impression, but not to the expression, of shyness for students and
4-year-olds. This difference may reflect a perceptual bias of the ob-
servers who apparently regard frequent short utterances as indicating
shyness, although students’ self-ratings do not support this bias.

Consistency of the Validity Coefficients
of Behaviors across Age and Different
Criteria of Shyness

In a meta-analysis of the data presented in Tables 3 and 4, the validity
coefficients of the 17 behavioral measures were correlated across the
six columns of these tables (Spearman correlations; see the above-
diagonal coefficients of Table 5). The correlations between the columns
of Table 3 measure the continuity of the behavioral expression of shy-
ness between the three age groups, whereas the correlations between
the columns of Table 4 assess the continuity of the impression formation
about shyness.

Because the reliabilities of the behaviors showed some degree of
cross-age stability, differences among these reliabilities might influ-
ence the stability of the validity coefficients. Therefore, in an addi-
tional analysis, each validity coefficient was corrected for attenuation
by dividing it by the square root of the behavior’s split-half reliability.
These corrected validities were also correlated across age groups (see
the below-diagonal coefficients of Table 5).

The triangles marked in Table 5 present an evaluation of the conti-
nuity of the expression of shyness (upper triangle) and of the impres-
sion of shyness (lower triangle). For the expression of shyness, mean
continuity was .85 (after correction for attenuation, .74); for the im-
pression of shyness, mean continuity was equally high (.88; corrected,
.86). Thus, both the expression and the impression of shyness showed
a high continuity between 4 years of age and adulthood.
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Table 5
Consistency of the Validity Coefficients of 17 Behaviors
across Age Groups and Different Criteria for Shyness

Validity 1 2 3 4 5 6
Parental scale for 4-year-olds | .85 84| .83 90 .78
Parental scale for 6-year-olds 2T 871 94 98 .88
Self-ratings of students 3 84 .67 76 .90 .86
Observer ratings of 4-year-olds 4 .70 .88 .59 95 .79
Observer ratings of 6-year-olds 5 .81 .98 .76
Observer ratings of students 6 .66 90 .80

Note. Reported are Spearman correlations between the validity coefficients of the col-
umns of Tables 3 and 4 (above diagonal, correlations between raw validities; below
diagonal, correlations between validities corrected for attenuation).

The two diagonals of the upper-right and the lower-left quadrant of
Table 5 contain the correlations between the validity coefficients for the
expression and the impression of shyness. These correlations were com-
parably high (mean consistency, .89; after correction for attenuation,
.83). This consistency indicates that the observers based their ratings
on behavioral criteria for shyness that were also used by parents and
students for their other- and self-judgments.

Detailed Analysis of Pause Behavior

The behavioral measures of shyness discussed so far are rather global
ones. Because subjects’ pause behavior appeared to be crucial for shy-
ness according to Table 3, it was analyzed in more detail. All pauses
of a subject were classified according to their length. In order to reach
comparability across age groups, as well as to avoid differences in pre-
dictability due to disproportionate class sizes, a classification procedure
was needed that led to class sizes of a comparable frequency both across
different pause classes within a subject and across different age groups
for a given pause class. A classification procedure grouping the sub-
jects’ pauses into 4 intervals with the same logarithmic length (pause
length below 0.6 seconds, 0.6 seconds to 1.2 seconds, 1.2 seconds to
2.4 seconds, and above 2.4 seconds) appeared to be the best solution
to this problem. Table 6 presents the means and standard deviations of
the ipsatized frequencies of these four pause types, as well as the cor-
relations between these ipsatized frequencies and the criterion measure
of shyness for each age group.
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A similar pattern of correlations was found for all three age groups.
The ipsatized frequency of short pauses (up to 0.6 seconds) that typi-
cally appear within utterances was inversely related to shyness, the
frequency of pauses of medium length (1.2 seconds to 2.4 seconds) was
not related to shyness, and the occurrence of long pauses (above 2.4
seconds) that typically appear between different utterances was posi-
tively related to shyness. Thus, shyness was characterized in all age
groups both by a lack of short pauses within utterances and by a pre-
ponderance of long pauses between utterances among the pauses of a
subject.

Because short pauses within utterances and long pauses between
utterances have a different psychological meaning, this result is not
simply a consequence of the higher overall mean length of the pauses
of the shy subjects. Instead, it suggests that shy people let long pauses
develop and speak less fluently than nonshy individuals.

DISCUSSION

This study investigated the continuity of the expression and impres-
sion of shyness between the age of 4 and 6 years, and adulthood.
Subjects were videotaped in conversations with strangers, and 17 mea-
sures of social-interactional behavior were assessed for each subject.
These behaviors were correlated with criterion measures of shyness that
were obtained independently of the observational setting (global self- or
parental ratings); these correlations describe how interindividual differ-
ences in shyness are expressed in behavior among children and adults.
Furthermore, the 17 behaviors were correlated with global judgments
of shyness obtained from naive observers who watched the subjects’
videotaped behavior; these correlations describe how naive observers
form their impression about interindividual differences in the shyness
of children and adults.

The rank order of the validity coefficients of the 17 behaviors for the
criterion measures of shyness, as well as for the observer judgments,
was highly similar across all three age groups even if the validity coeffi-
cients were controlled for the unreliability of the behaviors in terms of
their short-term stability. This similarity indicates that the lay concept of
shyness as used in self- and other-judgments refers to similar behavioral
criteria at preschool age, kindergarten age, and early adulthood.

This continuity of the lay concept of shyness suggests that it is mean-
ingful to define a psychological construct of shyness in terms of the
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same behavioral criteria at these quite different ages. Up to now, re-
searchers had to use common sense when they decided whether to
operationalize a particular construct at different ages by the same or
by different behaviors. The methodology proposed in the present study
allows researchers to base this decision on empirical information.

That shyness shows such a strong continuity may be one of the rea-
sons why shyness, particularly when operationalized as shyness toward
strangers, shows considerable stability over time beginning early in
childhood. In a meta-analysis of 18 longitudinal studies of shyness dur-
ing childhood and adolescence, Asendorpf (1989) found an average
S-year stability that increased from around .30 when the first assess-
ment was in infancy to .50 when it was at age 16. We have recently
reassessed the children of the present sample at age 8 in a conversation
with an adult stranger. Children’s shyness at age 4 as measured by the
aggregate of the parental scale and the latency measure (see Method
section) correlated .75 with the same measure at age 6 (see also Asen-
dorpf, 1990b), and .62 with the same measure at age 8. This 4-year
stability of .62 between ages 4 and 8 that was based on the same mea-
sure of shyness would be difficult to achieve if the construct of shyness
were less continuous.

Traits other than shyness may show a lower degree of continuity. For
example, it is unlikely that attachment to a caregiver at the age of 18
months, 4 years, 13 years, and 85 years shows a strong continuity of
behavioral expression. Attachment might be a case where it is useful to
operationalize the same construct at different ages by different behav-
iors. The methodology proposed here can help to provide an empirical
base for such a decision.

If a Jack of continuity is found, a more detailed analysis in terms
of particular behaviors can be performed. If the lack of continuity is
due to one or two behaviors which change very much in their validity,
and if continuity is much higher after disregarding these behaviors,
this finding would suggest that these few critical behaviors should not
be considered age-independent indicators of the construct under study.
They might be highly valid indicators for a particular age, but because
of their strong change in validity over age,they are not appropriate for
longitudinal analyses of the construct.

The proposed methodology of studying continuity is limited because
it refers to behaviors that can be studied in all age groups under con-
sideration. Often, however, very powerful age-specific empirical indi-
cators may exist that cannot be assessed at a different age. For example,
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Huesmann, Eron, Lefkowitz, and Walder (1984) studied the stability
of interindividual differences in aggressiveness between ages 8 and 30.
At age 30, one of the best indicators of aggressiveness was the num-
ber of convictions for driving while intoxicated. For 322 males, this
index correlated .29, p < .001, with aggressiveness ratings by class-
mates at age 8. Because 8-year-olds rarely consume alcohol or drive
cars, it is impossible to investigate the appropriateness of this index for
measuring aggressiveness at age §.

This problem can be solved by a two-step procedure. First, one can
search for behavioral domains that appear to be related to the construct
under study and that can be measured in all age groups under consider-
ation. If such behavioral domains exist, various behavioral indices can
be systematically construed for these domains, and the continuity of
the construct can be evaluated using the methodology proposed here.
Second, one can search for additional, age-specific indicators and com-
pare them with the behaviors of the continuity analysis in terms of the
cross-age predictability of interindividual differences.

If the predictability between age-specific indicators is not higher than
the stability of some of the behaviors of the continuity analysis, age-
specific indicators should not be used in cross-age analyses because they
contribute age-specific error variance, even if their concurrent validity
is higher. More interesting is the case that age-specific indicators have
more predictive power than those used in the continuity analysis. This
finding would indicate that the sample of behaviors for the continuity
analysis might be improved by including other behaviors with a higher
cross-age stability. The practical problem of this second step is that it
needs a longitudinal study, whereas cross-sectional analyses are suffi-
cient for the continuity analysis.

The methodology proposed here can be applied not only to the conti-
nuity of traits but also to the continuity of the expression and impression
of affective states. For example, children’s and adults’ behavioral re-
action to a frightening or a happy event can be studied cross-sectionally
with the same method of behavioral analysis, and then be evaluated
for the continuity of the expression and impression of fear or happi-
ness as they are reflected in intra-individual changes between a baseline
situation and the emotional situation.

Furthermore, the methodology can also be applied to the cross-situa-
tional generality of traits or states. For example, the cross-situational
generality of the behavioral expression of attachment to parents versus
peers could be investigated among a particular age group of children.
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If a low cross-partner generality is demonstrated for an appropriate
sample of behaviors, the cross-partner generality of the construct of
attachment might be questioned, and findings of a low cross-partner
consistency of the interindividual differences in particular measures of
attachment would be interpreted as reflecting a low generality of the
construct rather than a low consistency of the interindividual differences
in the same construct.

Future studies should evaluate the continuity and cross-situational
generality of various traits in order to explore whether the proposed
methodology can be applied to traits other than shyness, and whether
the continuity and cross-situational generality differs between different
traits. Because only cross-sectional studies are needed, already existing
data sets for a particular age group or situation can be expanded by
studying other age groups or other situations with the same methods
that were applied in the available data.

CONCLUSION

The present study has demonstrated that the continuity of traits can be
empirically investigated independently of the stability of these traits as
well as independently of the continuity of other traits. Within a Bruns-
wikean lens model of person perception, continuity is defined by the
cross-age stability of the validity structure of systematically sampled
behaviors. If this validity structure refers to naive trait judgments (as
in the present study), the continuity analysis evaluates the continuity
of judgment-behavior relationships. The results of such an analysis can
be profitably used within a bootstrapping procedure that aims at re-
fining psychological constructs by the continuous interplay between lay
judgments and detailed behavioral analyses.
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